SUMMARY Long-term assessment of eyes in which silicone oil injection had been used in the treatment of retinal detachment with massive preretinal retraction was undertaken in 92 consecutive patients. While a high incidence of complications, particularly cataract, was confirmed, this study showed that they were probably caused not by any toxic effect of silicone oil but by obstruction of normal metabolic exchange at the silicone-tissue interface. The incidence of complications causing deterioration of vision or serious symptoms was not found to be high, and navigating vision was well preserved.
(49%) exhibited some degree of clinically recognisable lens changes which were not present before surgery. The incidence of this finding rose to 74% of 35 eyes assessed at 2 years and was 65 % in 25 eyes after 3 years (Table 1) . The type and extent of the lens changes varied from mild posterior subcapsular opacities to dense opacities of the lens nucleus and cortex ( Fig. 1 ). Glaucoma. Persistently raised intraocular pressure of more than 22 mmHg was recorded in 14 (7 phakic and 7 aphakic) out of 93 eyes (15 %), and in 9 of these fine globules of silicone oil were found in the anterior chamber angle. In 3 eyes this was the only abnormality identified, while in the remaining 11 a history of pre-existing chronic simple glaucoma was found in 4, angle closure was present in 5, and in 2 there was no identifiable abnormality ( Keratopatlhy. Band-shaped and/or vascularised keratopathy ( Fig. 2 ) was identified in 5 aphakic and 1 phakic eye. Of these 6 eyes 5 had a single large oil bubble in the anterior chamber (Fig. 3a) , but in 1 the corneal changes were associated with a history of multiple needlings for congenital cataract, and no oil was present in the anterior chamber (Table 3 ). In the single phakic eye oil entered the anterior chamber during a trabeculectomy operation 2 years after silicone oil injection (Fig. 3b) . (Fig. 10) . A few similar electron-lucent vacuoles were present in the inner layers of the retina, deep to the inner limiting membrane, and appearing to be both intra-and extracellular. Such vacuoles were generally smaller than those on the surface of the retina, while those which were intracellular were within Muller's cells.
Discussion
Although the results of this study confirm the findings of previous workers that silicone oil injection is associated with a high risk of complications (Watzke, 1967; Okun, 1968; Cockerham et al., 1969; Grey and Leaver, 1977) Of the anterior chamber was a common finding, but material, are also present within the nerve-fibre layer of the incidence of raised intraocular pressure was not the retina. Glutaraldelyde/0s04/uranyl acetate/lead high and did not usually appear to be related to the citrate (x 1500)
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-------I ----I (Fig. 2) . This complication can also occur occasionally in phakic eyes undergoing surgical procedures subsequent to the injection of silicone oil (Fig. 3b) or after trauma (Sugar and Okamura, 1976) .
In contrast the commoner finding of a fine emulsion of silicone oil particles in contact with the corneal endothelium did not cause any clinically recognisable corneal disease. The histological findings in our case showed that small silicone oil particles were taken up by the endothelial cells but did not migrate into the corneal substance or cause pathological changes in Descemet's membrane or the stroma. We therefore presume that the adverse effect of the large silicone oil bubble was due to its obstructive effect, like that seen on the anterior and posterior lens surfaces.
While no toxic effect of silicone oil was demonstrated, the case for attributing cataract, glaucoma, and keratopathy to a purely obstructive mechanism is strengthened by the fact that these complications can be satisfactorily managed by standard methods. In a recent review of complications after silicone oil injection (Leaver et al., 1978) we reported the results of treatment in 25 eyes in which successful management by extracapsular cataract extraction, medical treatment of glaucoma, and removal of large oil globules from the anterior chamber was accomplished in most cases.
Histological examination of the retina showed fine silicone oil particles within the retinal substance like those shown by Mukai (Mukai et al., 1972) . However, in common with those seen elsewhere in this specimen, these particles appeared to be contained within macrophages and glial cells rather than within the neurosensory elements of the retina, the latter appearing to be essentially unaffected.
In only 4 eyes in which the retina remained reattached throughout the follow-up period and in which the initial visual improvement was not maintained was there no evidence of cataract, glaucoma, or keratopathy (Fig. 4) . Previous workers have used the electroretinogram response in animal eyes filled with silicone oil both to support (Lee et al., 1969) and to disprove (Armaly, 1962 ) the hypothesis that late deterioration of vision after successful reattachment of the retina is sometimes caused by silicone retinopathy.
However, the results of electrodiagnostic tests in eyes in which the vitreous has been replaced by an electrical non-conductor cannot be compared to those obtained from intact eyes (Arden, personal communication) . In this study we were able to demonstrate a positive ERG response in the majority of eyes in which this test was undertaken, although the potentials were low compared with the normal and the electro-oculogram showed a light rise in one instance only. It would be unwise to draw any conclusions from these results, and, although the possibility of silicone retinopathy exists, we did not find firm evidence from which to make this diagnosis.
We conclude that, while the technique of silicone oil injection is associated with a high risk of longterm complications, particularly cataract, the severity of these and their effect on the maintenance of visual improvement after surgery is frequently minimal, while navigating vision is well preserved. Furthermore, when late complications require treatment, this can be successfully accomplished by standard methods.
